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tionally so. 
with negative pressure anomalies in Alaska. 

pressure in Alaska and the Aleutians is concomitant with 

This concludes the series of five Januaries mild and rather dry weather in the United States, except 
that generous rains are probable in the Southeastern 

It seems reasonable to conclude therefrom that low States. 

FIQUBE 3.-Average pressure in inches over the northeastern Pacific January 1 t o  24, P I G ~ R E  4.-Average prossure in inches o w r  the northeastern Paciflc January 25 to 
1926 February 5,1926 

55/. 5.- 5'23. + ( Q  48) NOTES, ABSTRACTS, AND REVIEWS 

Some human aspects of astronomy (excerpts from a paper 
on '( Hodern Astronomy," b!y C'. G.  Abbot ,  in the Annua l  
Repon of the Snzithsonian Institution, 1927, pp. 163-166. 
It has recently been observed that the illuminated side 
of Mars reaches equa torial temperatures approximating 
those of our spring days in Philadelphia. Bot'h osygen 
and water vapos have been demonstrated in the atnios- 
phere of Mars, but in comparatively minute quantities. 
Adams and St. John find of osygen 15 and of water vapor 
5 per cent of the quantities prevailing in our atmosphere. 
So the Martian life, if it esists, must be adapted to atmos- 
pheric composition approsimating that high above the 
summit of Mount Everest. 

As the atmosphere of hlars is so very rare and dry, i t  
is unsuitable to retain heat a t  night. Computation and 
observation unite in estimating the midnight temperatures 
of equatorial Mars as of the order of -40" C'. These 
frigid night temperatures, combined with the rare and 
dry atmospheres, would seem to esclude fror!i hiars the 
higher types of life, such as we know, but might permit 
certain arctic types to exist. Indeed, the seasonal changes 
of color which are observed, seem to many to be satis- 
factory evidence of vegetation on Mars. 

Upon Venus there is no defect of temperature, or of 
With greater nearness to the sun 

but higher reflecting power, the solar radiation available 
to warm Venus is about one and four-tenths times as 
intense as that which warms the earth. Accordingly, 
temperatures approximating those of our Tropics should 
prevail in latitudes well toward this planet's poles. An 
abundant atmosphere is present. The reflecting power 
approximates that of a completely cloudy earth, so that 

. the uniformity of it. 

it would be reasonable to conceive of clouds of water, 
conipletely hiding the planet surface a t  all times. 

The spectroscope, however, does not confirm this. 
Neither water vapor nor osygen can certainly be dis- 
cerned thereby. Yet it seems incredible that we see-the 
surface of this planet, whose bulk must be solidified since 
its density is nearly the same as the earth's. For if solid, 
surely i t  would present some visible markings, and Venus 
never does. Accordingly, it is supposed that the clouds 
of Venus are of the high-level c,irrus type, and that water 
vapor, though present plentifully below the clouds, is too 
scanty at  higher levels to be revealed. As for oxygen, 
though certainly it can not extend as high as it does above 
the earth, i t  may be present beneath the cloud level. 

No speckroscopic evideme of the rotation of Venus has 
ever been found. This proves t,hat the planet does not 
rotate very rapidly, like bhe eart,h or Mars. It has even 
been suggest,ed t,hat,, like the moon, it.s rotation and revo- 
lution periods are identical so that Venus would present 
the same face to the sun a t  all times. If that, were so, 
the bright face would he very hot, and the dark face 
very cold. Recently, however, Pettit and Nicholson have 
found that the dark side of Venus is about equally warm 
from one edge to the other and is e,verywhere at  about 
the same temperature that our earth would appear if 
viewed from another planet,. This observation of mod- 
erate and equable night ternperatuses prove.s t.hat the 
planetary rotation must be fairly rapid, and certainly 
not, of the same period RS the rexolution. We may there- 
fore condude t,hat Venus is very probably appropriately 
provided with temperatmure, humidity, and atmospheric 
conditions, and is in a state suit8ed for luxuriant life. 
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.Being wholly cloudy, however, it is doubtful if we can 
-ever demonstrate it. 
. The earth, therefore, still remains the only known abode 
of life, and her life depends absolutely on the sun's radi- 
ation. Recent studies have shown that this dependence 
rests on very narrow margins of safety. For instance, 
the oxygen of the upper atmosphere is ind1ice.d to com- 
.bine into the form of ozone by the influeme of e.strenie 
.ultra-violet solar rays, and yet the ozone f0rme.d is con- 
tinually being reconverted into 0syge.n by the influence 
of still other ext,reme ultra-violet solar rays. Thus 
occurs a balance of these effectas such that the upper at- 
mosphere contains so minute a quant,it.y of ozone as 
would make, if brought to earth, a gaseous layer. only as 
thick as a cardboard. Yet this minute and almost 
fortuitous at'mospheric constituent cuts off entirely the 
spectrum of the sun and stars beyond wave length 2,900 
Angstroms. The solar rays thus cut off, if they reached 
the earth, would destroy human sight and t,issues by their 
powerful chemical activity. Of course, we could shie.ld 
ourselves from these effects, but our ancestors who lived 
before the invention of spectacles would have lost their 
sight, or never attained it. Yet if t,he atmospheric ozone 
absorption reached only a little further, t>o 3,200 Angs- 
troms, human and animal young would languish wit,h 
the enfeebling disease of rickets, for bhe estreme ultra- 
violet rays are indispensable t,o proper mttmmalian 
growth. 

As ozone absorbs to some estent even as far as 3,200 
kngstroms, a catastrophe might ensue if c.ircumstances 
led to a small increase of the ozone content of our at8mos- 
phere. For this would eliminate indispensable rays of 
wave lengths 2,900 to 3,200 Angstroms. Such ti cnt,ss- 
trophe would attend such an alteration in the, distribu- 
tion of the extreme ultra-violet solar spectrum as would 
change materially the existing balance of influenws tend- 
ing to pr0duc.e and destroy ozone. 
This leads us to inquire if the sun is a constant star, and, 

if not, what is the character of its variation. The fluc- 
tuations of sun spot8s and other visible solar phenome,na 
which have long been known prove, of course, that the 
sun is not absolutely constant. Within the last 22 years 
the Smithsonian Institution has made. some thousands of 
determinations of the intensity of solar heating, whic.h 
prove that the solar radiation inc.reases several per cent 
at times of maximum solar activity. Apparently, too, the 
sun's surface presents appreciable inequalit'ies of radiating 
ower, so that the rotation of the sun leads to succe.ssive E rief changes of the intensity received at  the earth's sur- 

face. These changes are slight for red and infra-red rays, 
but grow more and more c.onsiderable for the shorter 
wave lengths. Pett8it8, indeed, observing wit,h t,he narrow 
band of ultra-violet rays which silver transmit's, cent8er- 
ing at 3,160 Angstroms, finds alterat#ions of over 100 per 
cent in their intensity. This iiiea.ns that if our eyes were 
sensitive to such rays alone we should find the sun's sur- 
face twice as bright a t  some times as at others. 

Other solar phenomena exhibit interesting variations. 
Nearly 20 years ago Hale discovered magnetism in sun 
spots, and later over the sun's whole surface. Sun spots 
are apt to go in pairs, and Hale finds that if the advanc,ing 
spot of a pair is a north pole in the northern solar hemi- 
sphere, it will be a south pole which leads in a spot pair 
in the southern hemisphere. But this state of things en- 
dures only through one 11-year sun-spot cycde. In  the 
following cycle these polarities reverse, so that 22:i years 
are required to bring back the magnetic conditions to 
the starting point. Bjerknes has proposed an ingenious 

hypothesis to account for sun spots, their coolness, their 
going in pairs, the opposite magnetic polarity of the pair, 
and the reversal of polarity a t  each 11-~7ear cycle. It 
depends on hydrodynamic. princ.iples and explains t,he phe- 
nomena as due to causes residing within t>he sun, not t,o 
gravit,ational influence,s of the planets. 

It is well known that terrestrial magnetism reacts to 
solar activity, and so does the a~irora as well. Bauerhas 
shown that the earth's magne,tic state marches closely 
with the intensity of solar radiation as measured by 
the Snlithsonian Institution. Ve.ry recentsly Austin has 
found that the reception of long-range radio signals also 
marches hand in hand wit>h the intensity of solar radiation. 

The weather, too, so important to human concerns, 
seems t.0 be affected by solar changes. The importance 
of this e,ffect is sbill in controversy, so that I shall not 
stress it, but merely remark that time will tell. How- 
e.ver, I must point out hhat the solar variation, though 
obviously associated wit'li t>he 1 1-year sun-spot cycle, 
has hitherto seemed irregular, and therefore unpredict- 
able. But now there seem to appear definite periodicities 
of 25?& 15, and 11 months, and certain harmonics of 
these periods, which, together with the 11-year period 
seem t80 make up the whole long-interval Solar variation. 
If these definite periodicities should persist, we shall be 
in position to  forecast for years in advance t,he principal 
solar variat>ion and eve.ryt,hing which may be found to 
depend upon it. 

I should give but, a feeble impre.ssion of the impor- 
t'ance of sunlight t,o life if I should stop at  this point. All 
plants grow by absorbing solar e,ne.rgy and using it to 
promot,e. chemical reactions in a way still inimitable by 
chemists. Ultra-violet8 rays, too, produce certain changes 
of chemical structure in fats and oils which are the source 
of t'hose t,races of hormones so e.st,raordinarily important, 
all out of proport,ion t,o t'heir infinitesimal occurrence, in 
t8he growth and healt,h of animals. The more searching 
study of the solar spe.ctrum in it,s relations to these extra- 
ordinary c,heiiiical reactions is a most fascinat'ing field. 

On the grosse,r side the application of solar energy to 
power production also offers an attractive research field. 
Some are disposed t80 t.hink this chimerical. There are, 
however, certain line,s of improwment over former 
attempt,s at, the ut,ilizat,ion of solar rays directly for 
powe,r which, I am inc1ine.d to  think, will solve the 
problem commercially.--C. F. B. 

The distribu.tion of n i e m  cinnu.ni! ,ma.ximn a d  mi.nima. of 
ternperdwe oiler the globe..-Dr. C. E. P. Brooks and Miss 
G .  L. Thorman, in Geophysical Memoir, No. 44 (British 
Meteorological Offic.e, 1928), present isothermal charts of 
bhe mean annual niasima and minima, and t,ables of the 
means for stations in each 10 degre.es of latitude, an 
arrange,xnent like that of the Rese.au Mondial. The 
charts and tables are based upon data for t'he years 1910 
to 1921. The a.uthors ielt t,liat R teiiiperature record of 
t,his sort was ne.eded for two main reasons-first, because 
the mean estremes give an ide,a of the temperature con- 
ditions to be met, roughly spenking, one year in two. 
And secondly, in order to minimize t'he possible instru- 
mental error in recording absolut,e niaVima or minima. 
Mean estrenies also are, for different periods, more nearly 
coniparable than the absolube e,stremes. In  plotting the 
data no correction was made for the height of the station 
above sea level, because, where t'he variation of the mean 
annual masima and minima with height was invest,i ated 
a t  several sbations in the weste,rn United States, fndia, 
and Switzerland, no regular decrease with height was 
found, similar to that which exists in niean tempera- 


